Structural and functional diversity of transient heme binding to bacterial proteins.
Heme is an important nutritional iron source for almost all bacteria. Elevated heme concentrations, in contrast, are toxic e.g. due to the generation of reactive oxygen species. The cellular heme concentration thus requires tight regulation. The observation of heme acting as an effector molecule in heme-uptake and -utilization processes is rather new and many of these processes are unknown or rarely understood on the molecular level. We describe processes involving transient heme-protein interaction in bacteria and highlight the regulatory function of heme at key steps during heme uptake and utilization. We furthermore focus on essential structural aspects of heme binding to respective proteins. The structural and functional basis for heme-regulated processes in bacteria is diverse and ranges from increased degradation to extended half-life and from inhibition to activation of the respective heme-regulated protein. The large variety of effects is attributed to the versatile ability of heme to interact with proteins in different ways. Knowledge of the molecular mechanism of transient heme-protein interaction is central to understand the heme-regulated processes in bacteria. The heme-binding proteins involved in these processes represent potential targets for the development of novel antibacterial drugs. New antibacterial strategies are urgently needed to combat antibiotic resistance.